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Solid Samde Digestion (SOP 7731 

1 

2 

I 3 

I 

I 4 

5 
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Combust sample if applicable 

Add tracers 

In teflon beaker add 20 ml conc HNO,, 20 ml conc HCL and 20 ml 
conc HF 

Ensure solids go in to solution (IF not repeat step 3 ) Evaporate to 
dryness 

Add 10 ml conc HNO, and 5 ml30% H,O, Let stand at room 
temp for a few rmnutes then evaporate to dryness 

Add 10 ml conc HNO,, l O O m l  DI and 2g H,BO, Heat to ensure 
dissolution 

Transfer to 250 ml cent Tube using DI 

Add 1 ml(40mg/ml) Fe camer 

Ppt Fe(OH), by adding conc ",OH (-5Oml) 

10 Centnfuge at 3500 rpm for 30 rmnutes 

1 1  Dissolove ppt With 3x the vol of  ppt with conc HCL 

12 Add 75 ml9N HC1 

13 Add 1 ml saturated NaNO, nux thoroughly 



Pu column (SO P 778) 

1 Fill disposable plastic column with 7 cm AGlx8 resin (by resin/DI 
sluny) 

2 Place funnel on top of column with Whatman filter paper 

3 Wet filter paper with 9N HC1 

4 Condition resin with 50 ml9 N HC1 

5 Load sample through filter, nnse 2x with 20 ml9N HCI(= Am 
fracbon) 

6 Rnse 2x with 20 ml9N HC1, discard 

7 Elute Pu with 20ml9N HC1+ 1 5 ml HI 

8 Add 1 ml conc HNO,, evaporate to dryness 

pu Microprecipitation (SO P 7781 

1 Add 1 ml conc HC1, rmx well to resolubilize 

2 Add 14 ml DI. mx well 

3 Add 1 0 ml lanthanum camer + 0 5 ml H,O, rmx well 

4 Add5ml3NHF 

5 Let sample sit for m n  15-20 mnutes 

6 Set up filtration apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, nnse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, nnsing beaker once with 5 ml DI 

9 Rmse filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side is up Place filter in pyrex beaker and put 
in drying oven (90-100°C) for - lrmn 

11 Mount filter on stanless steel planchet with double sided adhesive 
tape 



Am Methanolic Anion Exchatwe Column (SO P 7801 

1 Mix anion exchange resin with twice the volume of 1N HN0,/93% 
methanol solution (for 160 ml loml conc HNO,, 150 ml methanol) 
overnight 

2 Add 5-10 ml conc "03, 

3 Add 100-125 ml DI, 

4 Add 1 0 ml Fe camer 

5 Transfer to cent tube and ppt with conc NH40H Cent @3500 rpm 
for 15 md I 

I 6 Add conc HNO, and evaporate, Repeat 

7 Add conc HNO, until dissolved Add methanol (15 ml of methanol 
I for each 1 m l  conc "0,) 

8 Pour resin slurry lnto disposable column and let resin settle to 7cm, 
place a layer of sllica or glass beads on top of resin 

9 Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, 193% methanol soluaon 

10 Condition column with 40 ml of 1N HNO, /93% methanol 
solution 

8 Load the sample onto column through filter, nnse with 25 ml 1N 
"0, /93% methanol solution 

9 Remove and discard filter and nnse twice with 25 ml 1N "0, / 
93% methanol solunon Discard into methanohc waste receptacle 

10 Strrp Am by passmg three 20 ml volumes of 8 N "0, through the 
column allowing each m s e  to pass completely before adlng next 
mse Collect eluate in beaker for Teva column 

11 Evaporate to dryness 



Am Teva Resin (SOP 780) 

1 Redisolve sample from above in 10 ml2M NH,SCN/ 0 1M f o m c  
acid (for lOOml 15 2 g NH,SCN & 0 35 ml98% f o m c  acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution 

2 Condition a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

3 Transfer sample mto TEVA column in two portions using disposable 
polyethylene transfer pipet Rmse the sample container with 1 ml of 
2M NH,SCN/ 0 1M f o m c  acid and transfer to column Repeat 
rinse and add to column 

4 k n s e  the TEVA column with two 5 ml volumes of 1M NH,SCN/ 
0 1M f o m c  acid (for 100 ml dissolve 7 6 g NH,SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (Ths washes 
lanthanides from column) 

5 Smp Am from column with 15 ml of 2N HC1 in three 5ml pomons 
allowing each 5 ml to pass completely 

6 To decompose thocyanate, add 2 5 ml conc “03 and 7 5 ml conc 
HCL to the Am solution Swirl gently Evaporate until -1 drop 
solution is remamng 

7 Add 5 ml conc “03 Evaporate until volume is -1 drop 

Am Micro-DreciDitatlon (so P 7802 

1 Add 1 ml conc HCl to sample Heat for 5 mnutes Add 15 ml DI 

2 Add 0 5 ml lanthanum carrier mx well Add 5 ml HF MIX well 

3 Allow sample to stand for 15-20 mnutes mmmum 

4 Place 25 mm filter membrane in a filter funnel assembly and turn on 
vacuum Rmse with 1-2 ml alcohol 

5 Load sample into filter hnse sample beaker once with 5 ml DI and 
add to funnel 

6 After sample has passed through filter h n s e  filter with 10-15 mi DI 

7 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marhng whch side is up Place filter in Pyrex beaker and put 
in drying oven (90- 100°C) for - lrmn 
tape 

8 Mount filter on strunless steel planchet with double sided adhesive 

- - -  
_I__ 



J P 7731 

1 

2 

3 

4 

I 
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I 
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Combust sample if applicable (!@&& u? B;(l/fuo3 

Add tracers 

In teflon beaker add 20 ml conc HNO,, 20 ml conc HCL and 20 ml 
conc HF 

Ensure solids go in to solution (IF not repeat step 3 ) Evaporate to 
dryness 

Add 10 ml conc "0, and 5 rnl30% H,O, Let stand at room 
temp for a few rmnutes then evaporate to dryness 

Add 10 ml conc HNO,, l00ml DI and 2g H,BO, Heat to ensure 
dissolution 

Transfer to 250 ml cent Tube using DI 

Add 1 ml(40mg/ml) Fe carner 

Ppt Fe(OH), by adding conc ",OH (-5Oml) 

10 Centrifuge at 3500 rpm for 30 rmnutes 

1 1  Dissolove ppt With 3x the vol of ppt with conc HCL 

12 Add 75 ml9N HCl 

13 Add 1 ml saturated NaNO, rn thoroughly 

4 



1 Fill disposable plastic column with 7 cm AG 1x8 resin (by resin/DI 
sluny) 

2 Place funnel on top of column with Whatman filter paper 

3 Wet filter paper with 9N HCl 

4 Condition resin with 50 ml9 N HCI 

5 Load sample through filter, nnse 2x with 20 ml9N HCl (= Am 
fracoon) 

6 Rmse 2x with 20 ml9N HC1, discard 

7 Elute PU with 20ml9N HCl + 1 5 ml HI 

8 Add 1 ml conc HNO,, evaporate to dryness 

Pu Micromecbitation (SO P 778) 

1 Add 1 ml conc HCl, m x  well to resolubilize 

2 Add 14 ml DI, mx well 

3 Add 1 0 ml lanthanum c m e r  + 0 5 ml H202 mx well 

4 Add5ml3”F 

5 Let sample sit for m n  15-20 mnutes 

6 Set up filtration apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, nnse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, nnsing beaker once with 5 ml DI 

9 R m e  filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side IS up Place filter in Pyrex beaker and put 
in drying oven (90-100°C) for - lrmn 

11 Mount filter on stamless steel planchet with double sided adhesive 
tape 



Am Methanolic Anion ExchanFe Column (SO P 780) 

1 Mix anion exchange resin with twice the volume of 1N HN03/93% 
methanol solution (for 160 ml loml conc HNO,, 150 ml methanol) 
overnight 

2 Add 5- 10 ml conc "03, 

3 Add 100-125 ml DI, 

4 Add 1 0 ml Fe carner 

5 Transfer to cent tube and ppt with conc NH40H Cent @3500 rpm 
for 15 nun/ 

6 Add conc HNO, and evaporate, Repeat 

7 Add conc "0, until dissolved Add methanol (15 ml of methanol 
for each 1 ml conc "0,) 

8 Pour resin slurry into disposable column and let resm settle to 7cm, 
place a layer of silica or glass beads on top of resin 

9 Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, 193% methanol solutlon 

10 Condition column with 40 ml of 1N "0, /93% methanol 
solution 

8 Load the sample onto column through filter, nnse with 25 ml 1N 
HNO, /93% methanol solution 

9 Remove and discard filter and nnse twice with 25 ml 1N "0, / 
93% methanol solution Discard mto methanolic waste receptacle 

10 Stnp Am by passing three 20 ml volumes of 8 N "0, through the 
column allowing each nnse to pass completely before addmg next 
nnse Collect eluate in beaker for Teva column 

NJ- 

I 

11 Evaporate to dryness 



I Am Teva Resin (SO P 780) 

1 Redisolve sample from above in 10 ml2M NH4SCN/ 0 1M f o m c  
acid (for lOOml 15 2 g NH,SCN & 0 35 d 9 8 %  f o m c  acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution ~ 

2 Condition a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

, 3 Transfer sample into TEVA column in two portions using disposable 
polyethylene transfer pipet Rmse the sample contamer with 1 ml of 
2M NH4SCN/ 0 1M f o m c  acid and transfer to column Repeat 
nnse and add to column 

4 Bnse the TEVA column with two 5 ml volumes of 1M NH,SCN/ 
0 1M f o m c  acid (for 100 ml dissolve 7 6 g NH,SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (Thls washes 
lanthanides from column) 

5 Smp Am from column with 15 ml of 2N HCl in three 5ml portions 
allowing each 5 ml to pass completely 

6 To decompose thiocyanate, add 2 5 ml conc “03 and 7 5 ml conc 
HCL to the Am solution Swirl gently Evaporate unhl -1 drop 
solubon is remining 

7 Add 5 ml conc “03 Evaporate until volume is -1 drop 
’ 

Am M icro-precipitation (SO P 780) 

1 

I 2 

3 

4 

5 

6 

7 

8 

Add 1 ml conc HCl to sample Heat for 5 mnutes Add 15 ml DI 

Add 0 5 ml lanthanum c m e r  m x  well Add 5 ml HF Mix well 

Allow sample to stand for 15-20 mnutes mmmum 

Place 25 mm filter membrane in a fdter funnel assembly and turn on 
vacuum Rmse with 1-2 ml alcohol 

Load sample into filter Rnse sample beaker once with 5 ml DI and 
add to funnel 

After sample has passed through filter W e  filter with 10-15 ml DI 

Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter markmg whch side is up Place filter m pyrex beaker and put 
in drying oven (90-100°C) for - lrmn 

tape 
Mount filter on stanless steel planchet with double sided adhesive 



Rocky Flats Am and Pu Sample Procedures 

Comecipi ta tion (SO P 7781 

To 1OL of sample add of conc HNO, until pH <2 Let sample sit 
for 16 hours after acidification before processing 

Add 50 ml conc HC1 

Add tracers (243Arn and 242Pu) 

Add 5 ml ferric chloride carner (40 mg Fe3+/ml) 

Mix sample and measure pH with pH paper, if pH >1 add 12N HC1 
until pH <1 Cover and stir for 30 rmn 

Check pH again If <1, gently add conc NH40H, add until turbidity 
persists than add addibonal50 ml 

Stir for 30 minutes then let settle overnight 

Siphon -9L of solution, discard 

Transfer remaning - 1L into 250ml centnfuge tubes, nnsing bucket 
and transfer beaker (if used) with mnimum DI 

10 Centrifuge for 15 rmn at3500 rpm 

1 1  Decant and discard supernate 

12 To dissolve precipitate add 3 times ppt volume of conc HCl and mx 
by vortexing 

13 Add 75 ml of 9 N HC1 

14 Add 2 m l  of saturated NaN02 to samples, mx well and set aside for 
15 mnutes 



pu column (SO P 778) 

1 Fill disposable plastic column with 7 cm AGlx8 resin (by resid31 
sluny) 

2 Place funnel on top of column with Whatman filter paper 

3 Wet filter paper with 9N HCl 

4 Condition resin with 50 m19 N HC1 

5 Load sample through filter, nnse 2x with 20 ml9N HCl (= Am 
fracuon) 

6 Rmse 2x with 20 ml9N HCl, discard 

7 Elute Pu with 20ml9N HC1+ 1 5 ml HI 

8 Add 1 ml conc HNO,, evaporate to dryness 

Pu Microprecipitation (SO P 778’1 

1 Add 1 ml conc HCl, m x  well to resolubilize 

2 Add 14 ml DI, m x  well 

3 Add 1 0 m l  lanthanum carrier + 0 5 ml H,O, rmx well 

4 Add5ml3NHF 

5 Let sample sit for rmn 15-20 mnutes 

6 Set up filtration apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, rinse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, nnsing beaker once with 5 ml DI 

9 Rmse filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side is up Place filter in Pyrex beaker and put 
in drying oven (90-100°C) for - lrmn 

11 Mount filter on stanless steel planchet with double sided adhesive 
tape 



1 .  

Load the sample onto column through filter, nnse with 25 ml 1N 

Remove and discard filter and nnse twice with 25 ml 1N HNO, / 

HNO, /93% methanol solution 

93% methanol soluuon Discard into methanohc waste receptacle 

a 0, g g *y 4 
v 
LL& Am Methanolic Anion Exchange Column (SO P 780) 

/f Jt f l  JI J I  

I \  II I \  I I  I \  

Mix anion exchange resin with twice the volume of 1N HN0,/93% 
methanol solution (for 160 ml lOml conc HNO,, 150 ml methanol) 
overnight 

Add 5- 10 ml conc "03, 

Add 100-125 ml DI, 

Add 1 0 ml Fe carner 

Transfer to cent tube and ppt with conc NH40H Cent @3500 rpm 
for 15 rmd 

Add conc "0, and evaporate, Repeat 

Add conc HNO, until dissolved Add methanol (15 ml of methanol 
for each 1 ml conc "0,) 

Pour resin slurry mto disposable column and let resin settle to 7cm, 
place a layer of shca or glass beads on top of resin 

Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, /93% methanol solution 

10 Condition column with 40 ml of 1N HNO, 193% methanol 
solution 

10 Stnp Am by passing three 20 ml volumes of 8 N "0, through the 
column allowing each nnse to pass completely before adding next 
nnse Collect eluate in beaker for Teva column 

11 Evaporate to dryness 



. .  . 
Am Teva Resin (SO P 780) 

1 Redisolve sample from above in 10 ml2M NH,SCN/ 0 1M f o m c  
acid (for lOOml 15 2 g NH,SCN & 0 35 ml98% f o m c  acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution 

2 Condition a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

3 Transfer sample into TEVA column in two portions using disposable 
polyethylene transfer pipet l n s e  the sample container with 1 ml of 
2M NH,SCN/ 0 1M f o m c  acid and transfer to column Repeat 
rinse and add to column 

4 knse  the TEVA column with two 5 ml volumes of 1M NH,SCNI 
0 1M forrmc acid (for 100 ml dissolve 7 6 g NH,SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (This washes 
lanthanides from column) 

5 Strip Am from column with 15 ml of 2N HCl in three 5ml portions 
allowing each 5 ml to pass completely 

6 To decompose thiocyanate, add 2 5 ml conc "03 and 7 5 ml conc 
HCL to the Am solution Swirl gently Evaporate until -1 drop 
solution is remaining 

7 Add 5 ml conc €IN03 Evaporate until volume is -1 drop 

Am Micro-precipitation (SO P 780) 

1 Add 1 ml conc HCl to sample Heat for 5 mnutes Add 15 ml DI 

2 Add 0 5 ml lanthanum carner mx well Add 5 ml HF Mix well 

3 Allow sample to stand for 15-20 mnutes mmmum 

4 Place 25 mm filter membrane in a filter funnel assembly and turn on 
vacuum h n s e  with 1-2 ml alcohol 

5 Load sample into filter l n s e  sample beaker once with 5 ml DI and 
add to funnel 

6 After sample has passed through filter Rmse filter with 10-15 ml DI 

7 Turn off vacuum, use "sharpie" and place dot on outside edge of 
filter marlung whch side is up Place filter in Pyrex beaker and put 
in drying oven (90- 100°C) for - lrmn 

8 Mount filter on stinless steel planchet with double sided adhesive 
tape 



/ I 

Rocky Flats Am and Pu Sample Procedures 

, Coprecipitation (SO P 778) 

1 To 1OL of sample add of conc "0, until pH <2 Let sample sit 
for 16 hours after acidification before processing 

2 Add 50 ml conc HCl 

3 Add tracers (243Am and 242Pu) 

4 Add 5 ml fernc chlonde carner (40 mg Fe3+/ml) 

5 Mix sample and measure pH with pH paper, if pH >1 add 12N HCl 
until pH <1 Cover and stir for 30 m n  

6 Check pH agin  If 4, gently add conc NH4OH, add untll turbidity 
persists than add additional 50 ml 

7 Stx for 30 rmnutes then let settle overnight 

8 Siphon -9L of solutlon, discard 

9 Transfer remaning - 1L into 250ml centrifuge tubes, nnsing bucket 
and transfer beaker (if used) with rmnimum DI 

10 Centrifuge for 15 nun at 3500 rpm 

11 Decant and lscard supernate 

12 To dissolve precipitate 
by vortexing (w 

13 Add 75 ml of 9 N HCl 

14 Add 2 ml of saturated NaN02 to samples, m x  well and set aside for 
15 rmnutes 



Pu column (SO P 7781 

Fill disposable plastic column with 7 cm AGlx8 resin (by resin/DI 

Place funnel on top of column with Whatman filter paper 

Wet filter paper with 9N HC1 

Condition resin with 50 ml9 N HC1 

Load sample through filter, nnse 2x with 20 ml9N HCl(= Am 
frachon) 

Rmse 2x with 20 ml9N HC1, discard 

Elute Pu with 20ml9N HCl + 1 5 ml HI 

Add 1 ml conc HNO,, evaporate to dryness 

sluny) 

pU Microprecipitation (SO P 778) 

1 Add 1 ml conc HCl, m x  well to resolubilize 

2 Add 14 ml DI, rmx well 

3 Add 1 0 ml lanthanum carrier + 0 5 ml H,O, m x  well 

4 A d d 5 m l 3 N H F  

5 Let sample sit for nun 15-20 rmnutes 

6 Set up filtration apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, nnse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, nnsing beaker once with 5 ml DI 

9 Rmse filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side is up Place filter in Pyrex beaker and put 
in drying oven (90-100°C) for - lm 

11 Mount filter on stanless steel planchet with double sided adhesive 
tape 



Am Methanolic Anion ExchanFe Column (SOP 780) 

1 Mix anion exchange resin with twice the volume of 1N HN0,/93% 
methanol solution (for 160 ml lOml conc HNO,, 150 ml methanol) 
overnight 

2 Add 5-10 ml conc "03, 
I 

I 
3 Add 100-125 ml DI, 

4 Add 1 0 ml Fe carrier 

5 Transfer to cent tube and ppt with conc NH40H Cent @3500 rpm 
for 15 rmn/ 

6 Add conc "0, and evaporate, Repeat 

7 Add conc HNO, until dissolved Add methanol (15 ml of methanol 

8 Pour resin slurry into disposable column and let resin settle to 7cm, 
place a layer of silica or glass beads on top of resin 

9 Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, /93% methanol soluhon 

10 Condiuon column with 40 ml of 1N HNO, /93% methanol 
solution 

8 Load the sample onto column through filter, nnse with 25 ml 1N 
"0, /93% methanol soluhon 

9 Remove and discard filter and nnse twice with 25 ml1N HNO, / 
93% methanol solution Discard into methanohc waste receptacle 

10 Strrp Am by passing three 20 ml volumes of 8 N HNO, through the 
column allowing each mse  to pass completely before addmg next 

I for each 1 ml conc "0,) 

I 

I nnse Collect eluate in beaker for Teva column 

11 Evaporate to dryness 



Am Teva Resin (SO P 7801 

1 Redisolve sample from above 10 ml2M NH,SCN/ 0 1M f o m c  
acid (for lOOml 15 2 g NH,SCN & 0 35 ml98% f o m c  acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution 

2 Condition a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

3 Transfer sample into TEVA column in two portions using disposable 
polyethylene transfer pipet R m e  the sample contamer with 1 ml of 
2M NH,SCN/ 0 1M f o m c  acid and transfer to column Repeat 
nnse and add to column 

4 R m e  the E V A  column with two 5 ml volumes of 1M NH,SCN/ 
0 1M f o m c  acid (for 100 ml dissolve 7 6 g NH,SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (Ths washes 
lanthanides from column) 

5 Smp Am from column with 15 ml of 2N HC1 in three 5ml portions 
allowing each 5 ml to pass completely 

6 To decompose thiocyanate, add 2 5 ml conc "03 and 7 5 ml conc 
HCL to the Am solution Swirl gently Evaporate until -1 drop 
solution is remamng 

7 Add 5 ml conc "03 Evaporate until volume is -1 drop I 

Am M icro-precipitation (SO P 7801 

1 Add 1 ml conc HCl to sample Heat for 5 rmnutes Add 15 ml DI 

2 Add 0 5 ml lanthanum c m e r  mx well Add 5 ml HF Mix well 

3 Allow sample to stand for 15-20 mnutes mnimum 

4 Place 25 mm filter membrane in a filter funnel assembly and turn on 
vacuum h n s e  with 1-2 ml alcohol 

5 Load sample into filter Rnse sample beaker once with 5 ml DI and 
add to funnel 

6 After sample has passed through filter Rmse filter with 10-15 ml DI 

7 Turn off vacuum, use "sharpie" and place dot on outside edge of 
filter marlung whch side 1s up Place filter in Pyrex beaker and put 
in drying oven (90-100°C) for - l m n  

8 Mount filter on stainless steel planchet with double sided adhesive 
tape 



Rocky Flats Am and Pu Sample Procedures 

Comecipitation (SOP 778) 

1 To 1OL of sample add of conc "0, until pH <2 Let sample sit 
for 16 hours after acidificahon before processing 

2 Add 50 ml conc HC1 5 l u b  
3 Add tracers (243Am and 242Pu) 

4 Add 5 ml fernc chlonde carner (40 mg Fe3+/ml) 

5 Mix sample and measure pH with pH paper, if pH >1 add 12N HCl 
until pH <I Cover and stir for 30 m n  

6 Check pH again If <1, gently add conc NH40H, add until turbidity 
persists than add additional 50 ml 

7 Stir for 30 minutes then let settle overnight 

8 Siphon -9L of solution, discard 

9 Transfer remaining - 1L into 250ml centrifuge tubes, nnsing bucket 
and transfer beaker (if used) with mnimum DI , 

10 Centnfuge for 15 m n  at 3500 rpm 

11 Decant and discard supernate 

12. To dissolve precipitate add 3 tunes ppt volume of conc HC1 and m 

3 N w . 4 ;  Ll .qW&dj&/caW 

14 Add 2 ml of saturated NaN02 to samples, rmx well and set aside for 
15 mtnutes 



Pu column (SOP 7781 

1 Fill disposable plastic column with 7 cm AGlx8 resin (by resin/DI 
slurry) 

2 Place funnel on top of column with Whatman filter paper 

3 Wet filter paper with 9N HC1 

4 Condition resin with 50 ml9 N HC1 

5 Load sample through filter, nnse 2x with 20 ml9N HC1(= Am 
fracfion) 

6 Rinse 2x with 20 ml9N HC1, discard 

7 Elute Pu with 20ml9N HC1+ 1 5 ml HI 

8 Add 1 rnl conc HNO,, evaporate to dryness 

Pu Microprecititation (SOP 7781 

1 Add 1 ml conc HCI, rmx well to resolubilize 

2 Add 14 ml DI, m x  well 

3 Add 1 0 ml lanthanum carrier + 0 5 ml H,O, mx well 

4 Add5ml3NHF 

5 Let sample sit for m n  15-20 mnutes 

6 Set up filtrahon apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, nnse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, rinsing beaker once with 5 ml DI 

9 Rinse filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side is up Place filter 111 Pyrex beaker and put 
in drying oven (90-100°C) for - l m n  

11 Mount filter on stamless steel planchet with double sided adhesive 
tape 



. 

Am Methanolic Anion Exchange Column (SOP 780) 

1 Mix anion exchange resin with twice the volume of 1N HN0,/93% 
methanol solution (for 160 ml lOml conc HNO,, 150 ml methanol) 
overnight 

2 Add 5- 10 ml conc "03, 

3 Add 100-125 ml DI, 

4 Add 1 0 ml Fe carner 

5 Transfer to cent tube and ppt with conc NH40H Cent a3500 rpm 
for 15 mn/ 

6 Add conc "0, and evaporate, Repeat 

for each 1 ml conc "0,) 

8 Pour resin slurry into disposable column and let resin settle to 7cm, 
place a layer of silica or glass beads on top of resin 

7 Add conc HNO, until dissolved Add methanol (15 ml of methanol 4 

9 Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, 193% methanol solution 

10 Condition column with 40 ml of 1N HNO, /93% methanol 
solution 

8 Load the sample onto column through filter, mse  with 25 ml 1N 
"0, /93% methanol solution 

9 Remove and discard filter and rinse twice with 25 ml 1N "0, / 
93% methanol soluhon Discard into methanohc waste receptacle 

10 Strip Am by passing three 20 ml volumes of 8 N "0, through the 
column allowing each nnse to pass completely before adding next 
mise Collect eluate in beaker for Teva column 

11 Evaporate to dryness 



Am Teva Resin (SO P 780) 

I 
1 Redisolve sample from above in 10 ml2M NH,SCN/ 0 1M forrmc 

acid (for lOOml 15 2 g NH,SCN & 0 35 ml98% formic acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution 

I 2 Condition a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

3 Transfer sample into TEVA column in two portions using disposable 
polyethylene transfer pipet knse the sample contsuner with 1 ml of 
2M NH,SCN/ 0 1M forrmc acid and transfer to column Repeat 
rinse and add to column 

I 4 Rmse the TEVA column with two 5 ml volumes of 1M NH,SCN/ 
0 1M f o m c  acid (for 100 ml dissolve 7 6 g NH,SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (This washes 
lanthanides from column) 

, 5 Stnp Am from column with 15 ml of 2N HCl in three 5ml pomons 
allowing each 5 ml to pass completely 

6 To decompose thocyanate, add 2 5 ml conc “03 and 7 5 ml conc 
HCL to the Am soluuon Swirl gently Evaporate until -1 drop 
solution is remsuning 

7 Add 5 ml conc “03 Evaporate until volume is -1 drop 

Am Micro-precipitation (SO P 7801 

1 Add 1 ml conc HCl to sample Heat for 5 mnutes Add 15 ml DI 

2 Add 0 5 ml lanthanum carrier m x  well Add 5 ml HF Mix well 

3 Allow sample to stand for 15-20 mnutes mmmum 

4 Place 25 mm filter membrane in a filter funnel assembly and turn on 
vacuum h n s e  with 1-2 ml alcohol 

I 5 Load sample into filter Rmse sample beaker once with 5 ml DI and 
add to funnel 

6 After sample has passed through filter knse  filter with 10-15 ml DI 

7 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whlch side is up Place filter in Pyrex beaker and put I 

I in drying oven (90-100°C) for - lrmn 

8 Mount filter on stainless steel planchet with double sided adhesive 
tape 



Am Methanolic Anion ExchanEe Column (SOP 780) 

1 Mix anion exchange resin with twice the volume of 1N HN0,/93% 
methanol solution (for 160 ml lOml conc HNO,, 150 ml methanol) 
overnight 

2 Add 5- 10 ml conc "03, 

3 Add 100- 125 ml DI, 

4 Add 1 0 ml Fe carrier 

5 Transfer to cent tube and ppt with conc NH40H Cent 03500 rpm 
for 15 mn/ 

6 Add conc HNO, and evaporate, Repeat 

for each 1 ml conc HNO,) 

> 

7 Add conc HNO, until dissolved Add methanol (15 ml of methanol 4 

8 Pour resin slurry into disposable column and let resin settle to 7cm, 
place a layer of silica or glass beads on top of resin 

9 Place funnel on top of column with Whatman filter paper, wet filter 
with 1N HNO, /93% methanol solution 

10 Condition column with 40 ml of 1N HNO, 193% methanol 
solution 

8 Load the sample onto column through filter, rinse with 25 ml 1N 
"0, /93% methanol solution 

9 Remove and discard filter and nnse twice with 25 ml IN "0, / 
93% methanol solution Discard into methanokc waste receptacle 

10 Smp Am by passing three 20 ml volumes of 8 N "0, through the 
column allowing each nnse to pass completely before addmg next 
nnse Collect eluate in beaker for Teva column 

11 Evaporate to dryness 



I J  

4 

I . ’  
Am Teva Resin (SO P 7801 

1 Redisolve sample from above in 10 ml2M NH,SCN/ 0 1M f o m c  
acid (for lOOml 15 2 g NH4SCN & 0 35 ml98% f o m c  acid in 
lOOml DI) Allow sample to sit for 1 hour to ensure dissolution 

2 Condibon a TEVA resin 2 ml column with 5 ml of 2M NH,SCN/ 
0 1M f o m c  acid solution 

3 Transfer sample into TEVA column in two portions using disposable 
polyethylene transfer pipet Rmse the sample contamer with 1 ml of 
2M NH,SCN/ 0 1M f o m c  acid and transfer to column Repeat 
rinse and add to column I 

I 

4 Rmse the TEVA column with two 5 mi volumes of 1M NH,SCN/ 
0 1M f o m c  acid (for 100 ml dissolve 7 6 g NH4SCN and 0 35 ml 
98% f o m c  acid in 100 ml of DI) Allow first wash to pass 
completely before adding the second wash (This washes 
lanthanides from column) 

I 

5 Strip Am from column with 15 ml of 2N HC1 in three 5ml porbons 
allowing each 5 ml to pass completely 

6 To decompose thiocyanate, add 2 5 ml conc “03 and 7 5 ml conc 
HCL to the Am solution Swirl gently Evaporate until -1 drop 
solution is remaning 

7 Add 5 ml conc “03 Evaporate until volume is -1 drop 

Am Micro-DreciDitation (SOP 780) 

1 Add 1 ml conc HCl to sample Heat for 5 rmnutes Add 15 mi DI 

2 Add 0 5 ml lanthanum carrier rmx well Add 5 ml HF Mix well 

3 Allow sample to stand for 15-20 rmnutes rmmmum 

4 Place 25 mm filter membrane m a filter funnel assembly angturn on I 

vacuum Rmse with 1-2 ml alcohol 

5 Load sample into filter Rmse sample beaker once with 5 ml DI and 
add to funnel 

6 After sample has passed through filter Rmse filter with 10-15 ml DI 

7 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marhng whch side is up Place filter in pyrex beaker and put 
in drying oven (90-100°C) for - lrmn 

8 Mount filter on stanless steel planchet with double sided adhesive 
tape 

331 
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*Ck * * * G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F 3ort Generated On : 10/02/98 12:09:54 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826WH 

: RFlAM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/28/98 10:24:34 AM 

: 351938.0 seconds 
: 351939.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report . 
c 

-J 

10/02/98 12:09:54 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DETO1 
Sample Title: 98826WH 
Peak Analysis Performed on: 10/02/98 12:09:53 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 445- 481 469.64 5262.83 1.333+003 36.48 0.00E+000 
2 481- 503 492.12 5455.88 6.00E+001 7.75 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



......................................................................... 

* * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  

1 

h ort Generated On : 10/12/98 10:28:14 AM 

Sample Title 
Spectrum Description 
Sample Identification 

Sample Geometry 
1 Sample Type 

: 98826 TD 

: RF2Am 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

I Live Time 
Real Time 

: 10/02/98 12:31:20 PM 

: 419025.0 seconds 
: 419025.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 

. 



Peak Analysis Report 10/12/98 10:28:14 AM Page 2 
A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DETO1 
Sample Title: 98826 TD 
Peak Analysis Performed on: 10/12/98 10:28:14 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 436- 478 463.94 5213.87 1.20E+003 34.63 0.00E+000 
2 481- 503 492.55 5459.58 4.20E+001 6.48 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I lort Generated On : 10/12/98 9:37:49 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: RF3AM 

, Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/15/98 4:30:50 PM 

: 232713.0 seconds 
: 232713.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



' eeak *Analysis Report 10/12/98 9:37:50 AM Page 2 

Detector Name: Q1-DETO1 
Sample Title: 
Peak Analysis Performed on: 10/12/98 9:37:49 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area 
No. start end centroid (keV) Area Uncert. 

1 450- 475 469.82 5264.38 1.04E+002 10.20 
I 2 477- 503 485.86 5402.13 2.10E+001 4.58 

3 481- 503 492.45 5458.78 l.lOE+OOl 3.32 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Continuum 
Counts 

, Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**&** I G A M M A  S P E C T R U M  A N A L Y S I S  

,art Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 

10/28/98 10:37:18 AM 

98826 >20 

RF3AM2 

3.00 
1 - 1024 
1 - 1024 
0.020 MeV 

1.000E+000 Unit 

10/22/98 11:39:33 AM 

1009269.0 seconds 
Real Time : 1009271.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



P e a k  A s a l y s i s  R e p o r t  
L 

I 

10/28/98 10:37:18 AM P a g e  2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DETO1 
S a m p l e  T i t l e :  98826 >20 
P e a k  A n a l y s i s  P e r f o r m e d  on: 10/28/98 10:37:18 AM 

I 

P e a k  A n a l y s i s  From C h a n n e l :  1 
I P e a k  A n a l y s i s  To  C h a n n e l :  1024 

P e a k  ROI ROI P e a k  E n e r g y  Net P e a k  N e t  A r e a  Cont inuum 
No. s tar t  end centro id  (keV)  A r e a  Uncer t  . Counts  

1 447- 482 467.37 5243.38 6.96E+002 26.38 0.00E+000 
I 2 483- 505 491.16 5447.69 8.60E+001 9.27 O.OOE+OOO 

M = F i r s t  peak i n  a m u l t i p l e t  region 
1 m = O t h e r  p e a k  i n  a m u l t i p l e t  region 

F = F i t t e d  s i n g l e t  

E r r o r s  quoted a t  1 .000  s i g m a  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***** G A M M A  S P E C T R U M  A N A L Y S I S  *****  c, 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, 
Jort Generated On : 10/28/98 2:21:51 PM 

' Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 >5 

: RF4AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

, Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/23/98 3:10:58 PM 

: 415469.0 seconds 
: 415470.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 



I 
I 

I 

I 

M 

F 
l m  

' Peak Analysis Report 10/28/98 2:21:52 PM Page 2 

I c 1 

, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  *****  P E A K  A N A L Y S I S  R E P O R T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET11 
Sample Title: 98826 >5 
Peak Analysis Performed on: 10/28/98 2:21:51 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 445- 482 470.30 5268.56 1.60E+003 39.97 0.00E+000 
2 483- 505 494.83 5480.09 1.29E+003 35.86 0.00E+000 

= First peak in a multiplet region 
= Other peak in a multiplet region 
= Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. *+*** *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i ' >art Generated On : 1 0 / 1 2 / 9 8  9 : 3 6 : 5 2  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 

I Sample Geometry 

: RFSAM 

Peak Locate Threshold : 3.00 
1 Peak Locate Range (in channels) : 1 - 1024 

Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 5 / 9 8  4 : 3 0 : 5 2  PM 

: 2 3 2 8 0 4 . 0  seconds 
: 2 3 2 8 0 5 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report 
* 

10/12/98 9:36:53 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ * * * * *  P E A K  A N A L Y S I S  R E P O R T  ***** 

I t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Detector Name: Q1-DET02 
Sample Title: 
Peak Analysis Performed on: 10/12/98 9:36:52 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 444- 481 468.84 5257.37 7.623+002 27.60 0.00E+000 
2 481- 503 491.73 5451.43 l.lOE+OOl 3.32 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a + * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 Zort Generated On : 1 0 / 2 8 / 9 8  1 : 2 3 : 5 8  PM 

Sample Title : 98826 > 0 . 4 5  F 
Spectrum Description 
Sample Identification : RF5AM2 
Sample Type 
Sample Geometry 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 1 0 / 2 2 / 9 8  1 1 : 3 9 : 3 5  AM 

: 1 0 0 9 3 1 3 . 0  seconds 
: 1009314 .0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



’ Peak Bnalysis Report 
I C  

10/28/98 1:23:58 PM Page 2 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  *”***  

I r*********************************************************************** 

Detector Name: Q1-DET02 
Sample Title: 98826 >0.45 F 
Peak Analysis Performed on: 10/28/98 1:23:58 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak R O I  ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 441- 482 468.87 5257.61 3.623+003 60.14 0.00E+000 
2 484- 511 495.28 5481.51 6.90E+001 8.31 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C& ***a * G A M M A  S P E C T R U M  A N A L Y S I S  

2ort Generated On : 10/12/98  9 : 3 5 : 0 1  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 > 0 . 4 5  C 

: RF6AM 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisitlon Started 

Live Time 
Real Time 

: 9/15/98  4 : 3 0 : 5 4  PM 

: 232804.0  seconds 
: 232805.0  seconds 

Energy Calibration Used Done On : 8/04/98  
Efficiency Calibration Used Done On : 8/04/98  



Peak Analysis Report 
* F  

1 0 / 1 2 / 9 8  9 : 3 5 : 0 1  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I *****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Detector Name: Q1-DET03 
Sample Title: 98826  > 0 . 4 5  C 
Peak Analysis Performed on: 1 0 / 1 2 / 9 8  9 : 3 5 . 0 1  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

I 

I 1 447- 482  4 6 9 . 7 7  5 2 6 5 . 7 4  7 . 0 2 3 + 0 0 2  2 6 . 5 0  O.OOE+OOO 
2 481- 503 4 9 2 . 7 7  5 4 6 4 . 7 3  4.30E+001 6 . 5 6  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. jort Generated On : 1 0 / 2 8 / 9 8  1 : 3 7 : 0 4  PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826  > 0 . 4 5  C 

: RF6AM2 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024  
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1 . 0 0 0 E + 0 0 0  Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/22/98 1 1 : 3 9 : 3 7  AM 

: 1 0 0 9 3 3 9 . 0  seconds 
: 1009342.0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report 
* 

10/28/98 1:37:04 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  ***** 

r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

, Detector Name: Q1-DET03 
Sample Title: 98826 >0.45 C 
Peak Analysis Performed on: 10/28/98 1:37:04 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 429- 482 469.29 5261.53 3.843+003 61.98 O.OOE+OOO 
2 486- 508 494.52 5479.88 1.91E+002 13.82 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, **** G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F ort Generated On : 10/12/98 10:28:40 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 0.1 U 

: RF7AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/02/98 12:31:21 PM 

: 419078.0 seconds 
: 419079.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET02 
Sample Title: 98826 0.1 U 
Peak Analysis Performed on: 10/12/98 10:28:40 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 450- 478 466.64 5238.71 1.13E+003 33.66 0.00E+000 
2 481- 503 493.11 5463.16 1.80E+001 4.24 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors  quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  *f*** .$ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  

F ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 

’ Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

10/02/98 12:10:30 PM 

98826 0.1R 

RF8AM 

3.00 
1 - 1024 
1 - 1024 
0.020 MeV 

1.000E+000 Unit 

9/28/98 5:02:27 PM 

328068.0 seconds 
328069.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 10/02/98 12:10:31 PM Page 2 . * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  * * * * *  
.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET02 
Sample Title: 98826 0.1R 
Peak Analysis Performed on: 10/02/98 12:10:30 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 467.89 5249.26 4.553+002 21.33 O.OOE+OOO 
2 481- 503 491.15 5446.56 1.30E+001 3.61 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *  r** G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E: \art Generated On : 10/12/98 10:29:27 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 100 U 

: RF9AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/02/98 12:31:23 PM 

: 419138.0 seconds 
: 419139.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 10/12/98 10:29:27 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q1-DET03 
Sample Title: 98826 100 U 
Peak Analysis Performed on: 10/12/98 10:29:27 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 467.39 5245.12 9.613+002 31.00 O.OOE+OOO 
2 481- 503 492.93 5466.10 2.70E+001 5.20 0.00E+000 

M = First peak in a multiplet region 
rn = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* + . * * + a  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F ort Generated On : 10/02/98 12:10:59 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 lOOR 

: RFlOAM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/28/98 10:24:37 AM 

: 351938.0 seconds 
: 351939.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



' Peak Analysis Report 10/02/98 12:10:59 PM Page 2 
L 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  
i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET03 
Sample Title: 98826 lOOR 
Peak Analysis Performed on: 10/02/98 12:10:59 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid ( k e V )  Area Uncert. Counts 

1 450- 478 469.09 5259.83 l.lOE+OOl 3.32  O.OOE+OOO 
2 481- 503 490.00 5440.78 2.OOE+OOO 1.41 O.OOE+OOO 

, M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Iort Generated On : 10/02/98 12:15:49 PM 

Sample Title : 98827A WH 
Spectrum Description 
Sample Identification : RF13AM 
Sample Type ' Sample Geometry 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/28/98 10:24:39 AM 

: 351938.0 seconds 
: 351938.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Fgalysis Report 
I c 

1 0 / 0 2 / 9 8  1 2 : 1 5 : 4 9  PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET04 
Sample Title: 98827A WH 
Peak Analysis Performed on: 10 /02 /98  1 2 : 1 5 : 4 9  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.re*** c G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I ort Generated On : 10/12/98 8:33:53 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A TD 

: RF14AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:42 PM 

: 410759.0 seconds 
: 410760.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 10/12/98 8:33:53 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET05 
Sample Title: 9882711 TD 
Peak Analysis Performed on: 10/12/98 8:33:53 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

I 1 450- 478 468.45 5265.83 1.563+003 39.50 0.00E+000 
2 481- 503 494.72 5492.51 3.20E+001 5.66 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* k * % k t t b  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:port Generated On 

Sample Title 
' Spectrum Description 
, Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
' Real Time 
1 

9 / 2 8 / 9 8  

RF15AM 

3 . 0 0  
1 -  
1 -  

0.020 

9 : 0 5 : 3 2  AM 

1024 
1024 
MeV 

1.000E+000 Unit 

9 / 2 3 / 9 8  8 : 4 5 : 5 1  AM 

4 3 3 1 5 5 . 0  seconds 
4 3 3 1 5 6 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  



Peak Analysis Report - 
c L -  

9/28/98 9:05:32 AM Page 2 

Detector Name: Q3-DET09 
Sample Title: 
Peak Analysis Performed on: 9/28/98 9:05:32 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 483 470.33 5270.08 1.733+003 41.61 0.00E+000 
2 485- 503 493.09 5468.22 1.20E+002 10.95 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, -~ort Generated On : 10/28/98 2:26:30 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A>5 

: RF16AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/23/98 3:10:53 PM 

: 415476.0 seconds 
: 415476.0 seconds 

Energy Calibration Used Done On : 8/06/98 
Efficiency Calibration Used Done On : 8/06/98 



Peak Analysis Report - 10/28/98 2:26:31 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET12 
Sample Title: 98827A>5 
Peak Analysis Performed on: 10/28/98 2:26:30 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 445- 480 468.60 5257.40 1.61E+003 40.06 0.00E+000 
2 481- 504 493.53 5470.99 9.24E+002 30.40 0.00E+000 

M = First peak in a multiplet region 
, m = Other peak in a multiplet region 

F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r L  

+****  G A M M A  S P E C T R U M  A N A L Y S I S  

- >art Generated On : 9 /28 /98  9 : 0 6 : 1 9  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: RF17AM 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 /23 /98  8 : 4 5 : 5 2  AM 

: 433155.0 seconds 
: 433156.0 seconds 

Energy Calibration Used Done On : 8 /05 /98  
Efficiency Calibration Used Done On : 8/05/98  



Pea& -Analysis Report 9/28/98 9:06:20 AM Page 2 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET10 
Sample Title: 
Peak Analysis Performed on: 9/28/98 9:06:19 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

I 
1 442- 482 468.73 5266.29 1.873+003 43.22 O.OOE+OOO 
2 484- 503 492.81 5472.63 4.30E+001 6.56 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted a t  1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  **&** * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

?port Generated On : 9/28/98 9:07:09 AM 

Sample Title 
Spectrum Description 
Sample Identification 

Sample Geometry 
' Sample Type 

: RF18AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

i Sample Size : 1.000E+000 Unit 

Sample Taken On ' Acquisition Started 

Live Time 
Real Time 

: 9/23/98 8:45:55 AM 

: 433154.0 seconds 
: 433155.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 

, 



Peak Analysis Report 
A' 
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, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET11 
Sample Title: 
Peak Analysis Performed on: 9/28/98 9:07:09 AM I 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 475 468.97 5257.11 1.243+002 11.14 0.00E+000 
2 476- 503 488.73 5427.47 1 ,43E+002  11.96 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  wa** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I jort Generated On : 10/28/98 1:37:55 PM 

Sample Title 
Spectrum Description 
Sample Identification 

Sample Geometry 
I Sample Type 

: 98827A >0.45 C 

: RF18AM2 

' Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

, Sample Size : 1.000E+000 Unit 

, Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/22/98 11:39:39 AM 

: 1009368.0 seconds 
: 1009369.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 
9'  - 10/28/98 1:37:55 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***** *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q1-DET04 
Sample Title: 98827A >0.45 C 
Peak Analysis Performed on: 10/28/98 1:37:55 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak R O I  R O I  Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 455- 481 470.81 5276.09 2.763+002 16.61 O.OOE+OOO 
2 483- 504 491.26 5450.38 2.403+002 15.49 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E )art Generated On : 10/12/98 10:30:00 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A 0.1 U 

: RF19AM 

~ Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/02/98 12:31:25 PM 

: 419190.0 seconds 
: 419191.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 10/12/98 10:30:00 AM Page 2 
u 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET04 
Sample Title: 98827A 0.1 U 
Peak Analysis Performed on: 10/12/98 10:30:00 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

I Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 468.06 5252.70 8.213+002 28.65 O.OOE+OOO 
2 481- 503 491.64 5453.65 1.40E+001 3.74 O.OOE+OOO 

I 

I M = First peak in a multiplet region 
m = Other peak in a multiplet region 

1 F = Fitted singlet 

Errors quoted at 1.000 sigma 



******. G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

jort Generated On : 10/28/98 2:13:10 PM 

Sample Title : 98827A 0.1 - 0.45 
Spectrum Description 
Sample Identification : RF20AM2 
Sample Type 

I Sample Geometry 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 

1 Identification Energy Tolerance : 0.020 MeV 

I Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

~ Live Time 
' Real Time 

: 10/23/98 3:10:37 PM 

: 1007579.0 seconds 
: 1007582.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report , 5 
10/28/98 2:13:10 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 *****  P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET05 
Sample Title: 98827A 0.1 - 0.45 
Peak Analysis Performed on: 10/28/98 2:13:10 PM 

, Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

I Energy Net Peak Net Area Continuum Peak ROI ROI Peak 
No. start end centroid (keV) Area Uncert. Counts 

1 453- 474 466.62 5250.02 1.433+002 11.96 O.OOE+OOO 
2 481- 503 493.59 5482.75 1.70E+001 4.12 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* r***- G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E -jort Generated On : 10/12/98 10:36:33 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A lOOU 

: RF21AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/05/98 10:52:17 AM 

: 414697.0 seconds 
: 414697.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 

! 
x 



Peak Analysis Report 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***** P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET10 
Sample Title: 98827A lOOU 
Peak Analysis Performed on: 10/12/98 10:36:33 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 468.04 5260.39 1.51E+003 38.85 0.00E+000 
2 481- 503 493.57 5479.12 2.80E+001 5.29 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  *.t,***. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G A M M A  S P E C T R U M  A N A L Y S I S  

-30rt Generated On : 10/12/98 10:36:57 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A 100 R 

: RF22AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:53 PM 

: 413052.0 seconds 
: 413054.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 



Peak Analysis Report 
L 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  *****  

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET09 
Sample Title: 98827A 100 R 
Peak Analysis Performed on: 10/12/98 10:36:57 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 469.70 5264.59 6.733+002 25.94 0.00E+000 
2 481- 503 492.70 5464.77 2.30E+001 4.80 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  G A M M A  S P E C T R U M  A N A L Y S I S  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  

Qort Generated On : 10/12/98 9:00:03 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A <0.45 filter 

: RF23AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2 : 2 6 : 4 1  PM 

: 410766.0 seconds 
: 410766.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q2-DET08 
Sample Title: 98827A c 0 . 4 5  filter 
Peak Analysis Performed on: 1 0 / 1 2 / 9 8  9 : 0 0 : 0 3  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

P ak ROI ROI Peak Energy Net Peak Net Area C 
No. start end centroid (keV) Area Uncert. 

1 450-  481  
2 481-  5 0 3  

M = First peak in a 
m = Other peak in a 
F = Fitted singlet 

Errors quoted at 1 

ntinuum 
Counts 

4 6 9 . 2 7  5 2 6 4 . 1 3  1 . 2 6 3 + 0 0 3  3 5 . 5 0  0.00E+000 
4 8 9 . 2 4  5 4 3 6 . 7 8  2 .90E+001  5 . 3 9  O.OOE+OOO 

multiplet region 
multiplet region 

, 000  sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**-*** G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
r************************************************************************ 

3ort Generated On : 10/12/98 8:28:47 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B whole water 

: RF24AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:34 PM 

: 410518.0 seconds 
: 410518.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report - 1 0 / 1 2 / 9 8  8 : 2 8 : 4 7  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' * * ***  P E A K  A N A L Y S I S  R E P O R T  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 

Detector Name: Q1-DETO1 
Sample Title: 98827B whole water 
Peak Analysis Performed on: 1 0 / 1 2 / 9 8  8 : 2 8 : 4 7  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450-  478  4 6 7 . 3 3  5242 .98  7 . 6 3 3 + 0 0 2  2 7 . 6 2  O.OOE+OOO 
2 481-  5 0 3  4 9 2 . 5 8  5 4 5 9 . 8 5  1 .90E+001  4 . 3 6  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
*t****f****************************************~************************* 

a 

1 ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9 / 2 8 / 9 8  

RF2 6AM 

3 . 0 0  
1 -  
1 -  

0 . 0 2 0  

9 : 0 7 : 4 0  AM 

1024 
1024 
MeV 

1.000E+000 Unit 

9 / 2 3 / 9 8  8 : 4 5 : 5 6  AM 

4 3 3 1 5 5 . 0  seconds 
433156 .0  seconds 

Energy Calibration Used Done On : 8 / 0 6 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 6 / 9 8  



~~ 
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c 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  
i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET12 
Sample Title. 
Peak Analysis Performed on: 9/28/98 9:07:40 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 480 469.10 5261.63 1.313+003 36.12 0.00E+000 
2 481- 503 493.02 5466.60 5.80E+001 7.62 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.) * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2ort Generated On : 10/12/98 8:49:27 AM 

Sample Title : 98827B 0.1 U 
Spectrum Description 
Sample Identification : RF27AM 
Sample Type 
Sample Geometry 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:44 PM 

: 410760.0 seconds 
: 410760.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 
.* * 

- 

1 0 / 1 2 / 9 8  8 : 4 9 - 2 8  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P E A K  A N A L Y S I S  R E P O R T  ' * * ***  

I Detector Name: Q2-DET06 
Sample Title: 98827B 0.1 U 
Peak Analysis Performed on: 1 0 / 1 2 / 9 8  8 : 4 9 : 2 7  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024  

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 425-  478 4 6 3 . 2 9  5 2 0 9 . 1 0  1 . 5 9 3 + 0 0 3  3 9 . 9 1  0.00E+000 
2 481-  503 491.97  5 4 5 1 . 6 8  3 .00E+001  5 . 4 8  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*a*** G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3ort Generated On : 10/12/98 8:29:30 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B 0.1 R 

: RF28AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:35 PM 

: 410518.0 seconds 
: 410518.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



P e a k  Analysis Report 
I 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***** P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: 91-DET02 
Sample Title- 98827B 0.1 R 
Peak Analysis Performed on: 10/12/98 8:29:30 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 468.64 5255.68 6.523+002 25.53 0.00E+000 
2 481- 503 491.26 5447.45 3.10E+001 5.57 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



*_**** G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
1 

*****i******************************************************************* 

3ort Generated On : 10/12/98 8:30:09 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B lOOU 

: RF29AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:36 PM 

: 410517.0 seconds 
: 410518.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



~~ 

Peak Analysis Report 
r. 

10/12/98 8:30:09 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  
f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET03 
Sample Title: 98827B lOOU 
Peak Analysis Performed on: 10/12/98 8:30:09 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 450- 478 469.55 5263.81 7.863+002 28.04 O.OOE+OOO 
2 481- 503 490.45 5444.65 4.70E+001 6.86 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  *, - * *  ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  

>art Generated On : 10/12/98 8:30:49 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B 100 R 

: RF30AM 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/07/98 2:26:33 PM 

: 410524.0 seconds 
: 410525.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*$ * * *  i, G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2ort Generated On : 10/28/98 4 : 3 3 : 4 0  PM 

Sample Title : 98827B lOOkDa - 0 . 4 5  
Spectrum Description 
Sample Identification : RF30AM2 
Sample Type 
Sample Geometry 

Peak Locate Threshold : 3.00 ' Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/23/98 3:10:38 PM 

: 1 0 0 7 6 1 5 . 0  seconds 
: 1007617 .0  seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



- 

PeaK Analysis Report 

I 
b 

1 0 / 2 8 / 9 8  4 : 3 3 : 4 0  PM Page 2 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET06 
Sample Title: 988278  lOOkDa - 0 . 4 5  
Peak Analysis Performed on: 1 0 / 2 8 / 9 8  4 : 3 3 : 4 0  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 447-  482 4 6 9 . 8 5  5 2 6 4 . 5 7  1 . 5 4 3 + 0 0 3  3 9 . 2 9  0.00E+000 
2 483-  506  4 9 2 . 1 4  5 4 5 3 . 1 5  5 .70E+001 7 . 5 5  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* w * * *  ’ G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i ,ort Generated On : 9 / 2 3 / 9 8  8 : 2 9 : 5 8  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826WH 

: RFlPU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started : 9 / 1 8 / 9 8  4 : 5 3 : 4 7  PM 

Live Time 
Real Time 

: 4 0 1 7 9 3 . 0  seconds 
: 4 0 1 7 9 4 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report , 
c 

9/23/98 8:29:58 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DETO1 
Sample Title: 98826WH 
Peak Analysis Performed on: 9/23/98 8:29:58 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
Counts No. start end centroid (keV) Area Uncert . 

1 383- 433 410.42 4754.25 7.70E+001 8.77 O.OOE+OOO 
2 435- 465 454.93 5136.49 1.21E+002 11.00 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  *** 1 * * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G A M M A  S P E C T R U M  A N A L Y S I S  

I jort Generated On : 9 / 2 4 / 9 8  3 : 2 1 : 0 6  PM 

Sample Title : qg82dTD 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

RF2PU 

3.00 
1 - 1024 
1 - 1024 

0 . 0 2 0  MeV 

1.000E+000 Unit 

9 / 1 5 / 9 8  4 : 3 1 : 0 8  PM 

4 0 9 8 4 8 . 0  seconds 
4 0 9 8 4 9 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  



~ 

Peak Arlalysis Report 9/24/98 3:21.06 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET10 
Sample Title: 
Peak Analysis Performed on: 9/24/98 3:21:06 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI R O I  Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 383- 433 421.98 4865.71 1.543+003 39.22 O.OOE+OOO 
2 435- 465 451.90 5122.04 4.9OE+OO1 7.00 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A ,art Generated On : 9 / 1 5 / 9 8  3 : 5 7 : 5 3  PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 > 2 0  F 

: RF3PU 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 1 / 9 8  9 : 0 1 : 3 5  AM 

: 3 7 0 2 7 8 . 0  seconds 
: 3 7 0 2 7 9 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Aralysis Report 
c 4 

9 / 1 5 / 9 8  3 : 5 7 : 5 3  PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P E A K  A N A L Y S I S  R E P O R T  1 * * * * *  

~ 

Detector Name: Q1-DETO1 
Sample Title: 98826  >20 F 
Peak Analysis Performed on: 9 / 1 5 / 9 8  3 : 5 7 : 5 3  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (kev) Area Uncert. Counts 

1 383-  433  4 1 3 . 1 3  4777 .54  1 . 4 8 3 + 0 0 3  3 8 . 5 2  0.003+000 
2 435-  465  4 4 4 . 0 2  5 0 4 2 . 8 7  1 . 2 9 3 + 0 0 2  1 1 . 3 6  0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 . 0 0 0  sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**,*t* ~ G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

port Generated On : 10 /28 /98  2:15:14 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826 >20 F 

: RF3PU2 

Peak Locate Threshold : 3.00  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10 /23 /98  3:10:45 PM 

: 1007706.0 seconds 
: 1007708.0 seconds 

Energy Calibration Used Done On : 8 /05 /98  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  



Peak Analysis Report 
* %L 

1 0 / 2 8 / 9 8  2 : 1 5 : 1 5  PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET07 
Sample Title: 98826 >20 F 
Peak Analysis Performed on: 1 0 / 2 8 / 9 8  2 : 1 5 : 1 4  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 386-  430  4 2 1 . 6 3  4 8 5 6 . 5 6  2 . 6 9 E + 0 0 3  5 1 . 8 7  O.OOE+OOO 
2 435- 460  4 5 2 . 2 0  5 1 1 7 . 2 5  2 . 2 7 3 + 0 0 2  1 5 . 0 7  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 . 0 0 0  sigma 



c. * * * * *  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G A M M A  S P E C T R U M  A N A L Y S I S  

1 Iort Generated On : 9 / 2 3 / 9 8  8 : 3 0 : 3 0  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98826>5 C 

: RF4PU 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 8 / 9 8  4 : 5 3 : 4 8  PM 

: 4 0 1 7 9 4 . 0  seconds 
: 4 0 1 7 9 5 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Pe-ak qalysis Report 9/23/98 8:30:30 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 *****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET02 
Sample Title: 98826>5 C 
Peak Analysis Performed on: 9/23/98 8:30:30 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 421.42 4855.20 1.253+003 35.37 0.00E+000 
2 435- 465 453.20 5124.72 2.25E+003 47.40 0.00E+000 

I M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



* * * *+  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  * \ * * *  -1 

I )art Generated On 9/15/98 3:58:10 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

98826 >0.45 F 

RF5PU 

3.00 
1 - 1024 
1 - 1024 
0.020 MeV 

1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9/11/98 9:01:36 AM 

370278.0 seconds 
370279.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



- 
t 

PeakkAnal ysis Report 9/15/98 3:58:10 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET02 
Sample Title: 98826 >0.45 F 
Peak Analysis Performed on: 9/15/98 3:58:10 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 421.68 4857.43 1.31E+003 36.19 0.00E+000 
2 435- 465 451.36 5109.08 1.40E+001 3.74 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**-*** G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. )ort Generated On : 9 / 1 5 / 9 8  3 : 5 8 : 2 3  PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 

~ Sample Geometry 

: 98826  > 0 . 4 5  C 

: RFGPU 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

1 Sample Size : 1.000E+000 Unit 

1 Sample Taken On 
1 Acquisition Started 

l Live Time 
Real Time 

: 9 / 1 1 / 9 8  9 : 0 1 : 3 8  AM 

: 3 7 0 2 7 8 . 0  seconds 
: 3 7 0 2 7 9 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report 
c L 

9/15/98 3:58:24 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET03 
Sample Title: 98826 >0.45 C 
Peak Analysis Performed on: 9/15/98 3:58:23 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 423.96 4869.26 1.283+003 35.71 O.OOE+OOO 
2 435- 465 454.45 5133.10 1.03E+002 10.15 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*A*** .. G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

€ ort Generated On : 1 0 / 2 8 / 9 8  2 : 1 9 : 5 3  PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A > 5  

: RF16PU2 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 1 0 / 2 2 / 9 8  1 1 : 3 9 : 5 6  AM 

: 5 9 1 4 7 3 . 0  seconds 
: 5 9 1 4 7 4 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  



Peak Analysis Report 
A c 

10/28/98 2:19:53 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' * * ***  P E A K  A N A L Y S I S  R E P O R T  

I Detector Name: Q3-DET11 
Sample Title: 98827A >5 
Peak Analysis Performed on: 10/28/98 2:19:53 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 389- 434 424.41 4872.93 2.34E+003 48.37 0.00E+000 
2 434- 465 455.14 5137.87 3.223+003 56.71 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

~ 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  p G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. )ort Generated On : 9/24/98 3:30:37 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/15/98 4:31:09 PM 

: 409849.0 seconds 
: 409850.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 



Peak Analysis Report 
* & 

9/24/98 3.30:37 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET11 
Sample Title: 
Peak Analysis Performed on: 9/24/98 3:30:37 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  * * * * * A  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G A M M A  S P E C T R U M  A N A L Y S I S  

1 jort Generated On : 9 / 2 3 / 9 8  8 : 3 1 : 0 2  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 988260.1R 

: RF8PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 8 / 9 8  4 : 5 3 : 5 0  PM 

: 4 0 1 7 9 5 . 0  seconds 
: 4 0 1 7 9 6 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report 
L .. 9 / 2 3 / 9 8  8 : 3 1 : 0 2  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 
1 * * * * *  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Detector Name: Q1-DET03 
Sample Title: 988260 .1R 

I Peak Analysis Performed on: 9 / 2 3 / 9 8  8 : 3 1 : 0 2  AM 
Peak Analysis From Channel: 1 
Peak Analysis T o  Channel: 1024 

, Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
, Uncert. Counts No. start end centroid (keV) Area 

1 383-  433 4 2 4 . 4 2  4 8 7 3 . 2 5  1 .20E+003  3 4 . 6 4  0.00E+000 
2 435- 465  4 5 3 . 4 7  5 1 2 4 . 6 8  3 .80E+001  6 . 1 6  O . O O E + O O O  

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

l Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ****z G A M M A  S P E C T R U M  A N A L Y S I S  ***** 

,art Generated On : 9/24/98 3 : 3 0 : 5 7  PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: RF9PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

3ample Taken On 
Scquisition Started : 9/15/98 4:31:10 PM 

Jive Time : 409844.0 seconds 
leal Time : 409845.0 seconds 

Energy Calibration Used Done On : 8/06/98 
Efficiency Calibration Used Done On : 8/06/98 

' I  



Peak Analysis Report 9 / 2 4 / 9 8  3 . 3 0 : 5 8  PM Page 2 . I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET12 
Sample Title: 
Peak Analysis Performed on: 9 / 2 4 / 9 8  3 : 3 0 : 5 7  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383-  433  4 1 9 . 6 2  4 8 3 7 . 6 3  9 .10E+001 9 . 5 4  O.OOE+OOO 
2 435- 465  4 5 3 . 8 3  5 1 3 0 . 8 4  1 .20E+001 3 . 4 6  0 .00E+000  

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



* *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  *,*** G A M M A  S P E C T R U M  A N A L Y S I S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
, ort Generated On : 9 / 2 3 / 9 8  8 : 3 1 : 2 3  AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 9 8 8 2 6  lOOR 

: RFlOPU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 8 / 9 8  4 : 5 3 : 5 3  PM 

: 4 0 1 7 9 4 . 0  seconds 
: 4 0 1 7 9 4 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  I 



P a k  Analysis Report 
& 

9/23/98 8:31:23 AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I ***** P E A K  A N A L Y S I S  R E P O R T  ***** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q1-DET04 
Sample Title: 98826 lOOR 
Peak Analysis Performed on: 9/23/98 8:31:23 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 425.14 4886.86 2.713+003 52.04 0.00E+000 
2 435- 465 456.88 5157.37 4.90E+001 7.00 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



~ 

Peak Analysis Report 
I 

~ 

9/23/98 8:32:54 AM 

~ -~ 

Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET05 
Sample Title: 98827AWH 
Peak Analysis Performed on: 9/23/98 8:32:54 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
I 
~ No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 422.36 4868.18 1.253+003 35.28 O.OOE+OOO 
2 435- 465 454.04 5141.53 7.30E+001 8.54 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

1 

Errors quoted at 1.000 sigma 



* * * C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

***** **',** - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G A M M A  S P E C T R U M  A N A L Y S I S  

iort Generated On : 9 / 2 4 / 9 8  3 : 3 1 : 1 2  PM 

Sample Title :96827fl TD 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: RF14PU 

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 1 5 / 9 8  4 : 3 0 : 5 9  PM 

: 2 3 2 9 4 8 . 0  seconds 
: 2 3 2 9 4 8 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  * * * * *  

.I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q2-DET05 
Sample Title: 
Peak Analysis Performed on: 9/24/98 3:31:12 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 423.68 4879.58 1.01E+003 31.72 0.00E+000 
2 435- 465 454.21 5143.02 1.40E+001 3.74 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E ort Generated On : 9/15/98 3:55:10 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A >20 F 

: RF15PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/13/98 3:00:19 PM 

: 341755.0 seconds 
: 341755.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * *  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q2-DET06 
Sample Title: 98827A >2O F 
Peak Analysis Performed on: 9/15/98 3:55:10 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
Counts No. start end centroid (keV) Area Uncert. 

1 383- 433 422.49 4863.99 1.08E+003 32.79 0.00E+000 
2 435- 465 453.05 5122.52 1.293+002 11.36 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  ***I % * *%*  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I ort Generated On : 9/23/98 8:33:17 AM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A >5 C 

: RF16PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/18/98 4:54:29 PM 

: 401921.0 seconds 
: 401922.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak I,nalysis Report 9 / 2 3 / 9 8  8 : 3 3 : 1 7  AM Page 2 ., L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DETO6 
Sample Title: 98827A >5 C 
Peak Analysis Performed on: 9 / 2 3 / 9 8  8 : 3 3 : 1 7  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024  

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 . 0 0 0  sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  1. G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9/15/98  3:55:37 PM 

98827A >0 .45  F 

RF17PU 

3.00 
1 - 1024 
1 - 1024 

0.020 MeV 

1.000E+000 Unit 

9/13/98  3:00:21 PM 

369805.0 seconds 
369806.0 seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 /05 /98  



PeaK Analysis Report 
" 5  E 

9/15/98 3:55:38 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET07 
Sample Title: 98827A >0.45 F 
Peak Analysis Performed on: 9/15/98 3:55:36 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 422.72 4865.80 8.26E+002 28.74 0.00E+000 
2 435- 465 452.74 5121.87 5.00E+001 7.07 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

, * * * * *  .. G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t 
~ I )ort Generated On 

Sample Title 
Spectrum Description 

l Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live T i m e  
Real Time 

9/15/98 3:56:44 PM 

98827A >0.45 C 

RF18PU 

3.00 
1 - 1024 
1 - 1024 
0.020 MeV 

1.000E+000 Unit 

9/13/98 3:00:23 PM 

369806.0 seconds 
369806.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET08 
Sample Title: 98827A >0.45 C 
Peak Analysis Performed on: 9/15/98 3:56:44 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 423.27 4866.38 1.323+003 36.30 O . O O E + O O O  
2 435- 465 453.53 5128.00 1.553+002 12.45 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 



, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.I %** *  - G A M M A  S P E C T R U M  A N A L Y S I S  *****  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3ort Generated On : 9/24/98 3:31:34 PM 

:98E327fqC tC’ I Sample Title 
Spectrum Description 

Sample Type 
1 Sample Identification : RF19PU 

’ Sample Geometry 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/15/98 4:31:01 PM 

: 232948.0 seconds 
: 232948.0 seconds 

Energy Calibration Used Done On : 8/04/98 
Efficiency Calibration Used Done On : 8/04/98 



Peak Analysis Report 
c 

9/24/98 3:31:35 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET06 
Sample Title: 
Peak Analysis Performed on: 9/24/98 3:31:34 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 423.02 4868.45 9.803+002 31.30 O.OOE+OOO 
2 435- 465 453.15 5123.36 1.30E+001 3.61 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r****. 

port Generated On : 10/28/98 2:16:12 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827A cO.1 

: RF19PU2 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
R e a l  Time 

: 10/23/98 3:10:35 PM 

: 1007759.0 seconds 
: 1007763.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 



Peak Analysis Report 10/28/98 2:16:12 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 *****  P E A K  A N A L Y S I S  R E P O R T  *****  

Detector Name: Q2-DET08 
Sample Title: 98827A <0.1 
Peak Analysis Performed on: 10/28/98 2:16:11 PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
Area Uncert. Counts No. start end centroid (keV) 

1 383- 432 423.26 4866.28 3.873+003 62.20 0.00E+000 
2 445- 464 453.54 5128.12 3.50E+001 5.92 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

......................................................................... 
****, G A M M A  S P E C T R U M  A N A L Y S I S  *****  

oort Generated On : 9 / 2 8 / 9 8  9 : 0 1 : 2 8  AM 

Sample Title :q6827fiG rcl: 
Spectrum Description 
Sample Identification : RF20PU 
Sample Type 
Sample Geometry 

1 Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
~ Acquisition Started 

Live Time 
Real Time 

: 9 / 2 3 / 9 8  8 : 4 5 : 3 6  AM 

: 432965.0  seconds 
: 432966.0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  I 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET05 
Sample Title: 
Peak Analysis Performed on: 9/28/98 9:01:28 AM 

Peak Analysis From Channel: 1 
I Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

I 
I 1 383- 433 424.78 4889.04 2.33E+OO3 48.22 0.00E+000 

2 435- 465 454.92 5149.14 2.60E+001 5.10 0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A N A L Y S I S  *****  *****' k. G A M M A  S P E C T R U M  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- >art Generated On : 9 / 2 8 / 9 8  9 : 0 2 : 0 6  AM 

Sample Title 
Spectrum Description 
Sample Identification : RF21PU 
Sample Type 
Sample Geometry 

: 96fj2.7 fl /mJ  

Peak Locate Threshold : 3 . 0 0  
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0 . 0 2 0  MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9 / 2 3 / 9 8  8 : 4 5 : 3 8  AM 

: 4 3 2 9 6 6 . 0  seconds 
: 4 3 2 9 6 7 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 4 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 4 / 9 8  



Peak Analysis Report 
d 3b 

9 / 2 8 / 9 8  9 : 0 2 : 0 6  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET06 
Sample Title: 
Peak Analysis Performed on: 9 / 2 8 / 9 8  9 : 0 2 : 0 5  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383-  433  4 2 3 . 2 9  4 8 7 0 . 7 1  1 . 4 7 3 + 0 0 3  3 8 . 3 3  O.OOE+OOO 
2 435- 4 6 5  4 5 4 . 4 3  5 1 3 4 . 1 5  4 .20E+001  6 . 4 8  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1 . 0 0 0  sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
xc***  - G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>art Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

i Sample Size 

1 Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9 / 2 3 / 9 8  8 : 3 3 : 4 9  AM 

98827A lOOR 

RF22PU 

3.00 
1 - 1024 
1 - 1024 

0 . 0 2 0  MeV 

1.000E+000 Unit 

9 / 1 8 / 9 8  4 : 5 4 : 3 1  PM 

4 0 1 9 2 1 . 0  seconds 
4 0 1 9 2 1 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  



Deqk Analysis Report 

~ 

9 / 2 3 / 9 8  8 : 3 3 : 4 9  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET07 
Sample Title: 98827A lOOR 
Peak Analysis Performed on: 9 / 2 3 / 9 8  8 : 3 3 : 4 9  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert . Counts 

1 383-  4 3 3  4 2 2 . 6 5  4865.27  8.30E-tO02 2 8 . 8 1  O.OOE+OOO 
2 435-  4 6 5  4 5 4 . 0 0  5132 .62  1 . 9 0 E + 0 0 1  4 . 3 6  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9 /23 /98  8:34:15 AM 

98827A c0 .45  CART FILTERED 

RF23PU 

3.00 
1 - 1024 
1 - 1024 

0.020 MeV 

1.000E+000 Unit 

9 /18 /98  4:54:32 PM 

401921.0 seconds 
401921.0 seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  *****  P E A K  A N A L Y S I S  R E P O R T  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q2-DET08 
Sample Title: 98827A c0.45 CART FILTERED 
Peak Analysis Performed on: 9/23/98 8:34:15 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 424.59 4877.83 1.06E+003 32.51 0.00E+000 
2 435- 465 452.38 5118.02 8.00E+000 2.83 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



*****k******************************************************************* 
0 .  *****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I ort Generated On 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

Peak Locate Threshold 
' Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

1 Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

9 / 2 3 / 9 8  8 : 3 4 : 4 0  AM 

98827BWH 

RF2 4 PU 

3 . 0 0  
1 - 1024 
1 - 1024 

0 . 0 2 0  MeV 

1.000E+000 Unit 

9 / 1 8 / 9 8  4 : 5 4 : 0 8  PM 

4 0 1 9 4 2 . 0  seconds 
4 0 1 9 4 4 . 0  seconds 

Energy Calibration Used Done On : 8 / 0 5 / 9 8  
Efficiency Calibration Used Done On : 8 / 0 5 / 9 8  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET09 
Sample Title: 98827BWH 
Peak Analysis Performed on: 9/23/98 8:34:40 AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 423.15 4859.34 6.533+002 25.55 O.OOE+OOO 
2 435- 465 456.23 5147.32 2.20E+001 4.69 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Jort Generated On : 9/15/98 3:57:26 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B >20 F 

: RF26PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 9/13/98 3:00:31 PM 

: 369891.0 seconds 
: 369892.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET09 
Sample Title: 98827B >20  F 
Peak Analysis Performed on: 9 / 1 5 / 9 8  3 : 5 7 : 2 6  PM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI 
No. start end 

1 383-  433  
2 435-  465 

Peak Energy Net Peak Net Area Continuum 
centroid (keV) Area Uncert. Counts 

4 2 4 . 3 2  4 8 6 9 . 5 7  1 . 3 2 3 + 0 0 3  3 6 . 3 9  O.OOE+OOO 
4 5 3 . 9 2  5 1 2 7 . 2 7  8 .00E+001  8 . 9 4  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted single, 

Errors quoted at 1.000 sigma 



1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G A M M A  S P E C T R U M  A N A L Y S I S  * * * * *  x * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 Iort Generated On : 10/28/98 2:16:46 PM 

Sample Title 
Spectrum Description 
Sample Identification 
Sample Type 
Sample Geometry 

: 98827B <0.1 

: RF27PU2 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

: 10/23/98 3:10:55 PM 

; 1006614.0 seconds 
: 1006617.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * *  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET09 

Peak Analysis Performed on: 10/28/98 2:16:46 PM 
I Sample Title: 98827B ~ 0 . 1  

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

I Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 386- 433 424.67 4872.59 3.953+003 62.87 0.00E+000 
2 446- 470 456.36 5148.45 4.20E+001 6.48 O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*%** *  * G A M M A  S P E C T R U M  A N A L Y S I S  *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 Jort Generated On : 9/23/98 8:35:02 AM 

Sample Title : 988278 0.1R 

Sample Identification : RF28PU 
Sample Type 
Sample Geometry 

I Spectrum Description 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 

1 Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

, Live Time 
Real Time 

: 9/18/98 4:54:09 PM 

: 401943.0 seconds 
: 401944.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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~~ ~ 

9 / 2 3 / 9 8  8 : 3 5 : 0 2  AM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  P E A K  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Detector Name: Q3-DET10 
Sample Title: 98827B 0.1R 
Peak Analysis Performed on: 9 / 2 3 / 9 8  8 : 3 5 : 0 2  AM 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383-  433  4 2 3 . 2 3  4 8 7 6 . 3 9  1 . 7 0 E + 0 0 3  4 1 . 2 8  O.OOE+OOO 
2 435-  465  453.21 5 1 3 3 . 3 2  1.40E+001 3 . 7 4  0.00E+000 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4**** G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 A ,art Generated On 

Sample Title 
Spectrum Description 
Sample Identification 

Sample Geometry 
I Sample Type 

Peak Locate Threshold 
Peak Locate Range (in channels) : 
Peak Area Range (in channels) : 
Identification Energy Tolerance : 

Sample Size 

Sample Taken On 
Acquisition Started 

L i v e  Time 
Real Time 

9/23/98 8:35:19 AM 

98827B lOOU 

RF29PU 

3.00 
1 - 1024 
1 - 1024 
0.020 MeV 

1.000E+000 Unit 

9/18/98 4:54:11 PM 

401942.0 seconds 
401943.0 seconds 

Energy Calibration Used Done On : 8/05/98 
Efficiency Calibration Used Done On : 8/05/98 
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P E A K  A N A L Y S I S  R E P O R T  

Detector Name: Q3-DET11 

Peak Analysis Performed on: 9/23/98 8:35:19 AM 
I Sample Title: 988278 l O O U  

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383- 433 425.50 4882.38 5.66E+002 23.79 0.00E+000 
2 435- 465 455.38 5139.92 1.60E+001 4 . 0 0  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 
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~ I ort Generated On : 9/23/98 8:36:23 AM 

1 Sample Title 

, Sample Identification 
Spectrum Description 

Sample Type 
Sample Geometry 

: 98827B100R 

: RF30PU 

Peak Locate Threshold : 3.00 
Peak Locate Range (in channels) : 1 - 1024 
Peak Area Range (in channels) : 1 - 1024 
Identification Energy Tolerance : 0.020 MeV 

Sample Size : 1.000E+000 Unit 

Sample Taken On 
Acquisition Started 

, Live Time 
Real Time 

: 9/18/98 4:54:14 PM 

: 401941.0 seconds 
: 401942.0 seconds 

Energy Calibration Used Done On : 8/06/98 
Efficiency Calibration Used Done On : 8/06/98 
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Detector Name: Q3-DET12 
Sample Title: 98827B100R 
Peak Analysis Performed on: 9 / 2 3 / 9 8  8 : 3 6 : 2 3  AM 

I 

Peak Analysis From Channel: 1 
Peak Analysis To Channel: 1024 

Peak ROI ROI Peak Energy Net Peak Net Area Continuum 
No. start end centroid (keV) Area Uncert. Counts 

1 383-  433  4 2 3 . 4 4  4 8 7 0 . 3 8  1 .61E+003  4 0 . 1 0  O.OOE+OOO 
2 435-  465  4 5 3 . 5 0  5 1 2 7 . 9 8  2.20E+001 4 . 6 9  O.OOE+OOO 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

Errors quoted at 1.000 sigma 



Solid Sample Divestion (SO P 773) 

1 

2 

3 

4 

5 

6 

In teflon beaker add 20 ml conc HNO,, 20 ml conc HCL and 20 ml 
conc HF 

Ensure solids go in to solution (IF not repeat step 3 ) Evaporate to 
dryness 

Add 10 ml conc HNO, and 5 ml30% H,O, Let stand at room 
temp for a few rmnutes then evaporate to dryness 

Add 10 ml conc HNO,, l O O d  DI and 2g H,BO, Heat to ensure 
dissolution 

Transfer to 250 ml cent Tube using DI 

Add 1 d(40mg/ml) Fe carner 

Ppt Fe(OH), by adding conc ",OH (-5Oml) 

10 Centnfuge at 3500 rpm for 30 rmnutes 

11 Dissolove ppt With 3x the vol of ppt with conc HCL 

12 Add 75 ml9N HCl 

13 Add 1 ml saturated NaNO, m x  thoroughly 

c 

J 



Pu column (SO P 778) 

1 Fill disposable plastic column with 7 cm AGlx8 resin (by resin/DI 
slurry) 

2 Place funnel on top of column with Whatman filter paper 

3 Wet filter paper with 9N HCI 

4 Condition resin with 50 ml9  N HC1 

5 Load sample through filter, nnse 2x with 20 ml9N HCl (= Am 
frachon) 

6 h n s e  2x with 20 ml9N HC1, discard 

7 Elute Pu with 20ml9N HC1+ 1 5 m l  HI 

8 Add 1 ml conc HNO,, evaporate to dryness 

Pu Microprecipitation (SO P 778) 

1 Add 1 ml conc HC1, m x  well to resolubilize 

2 Add 14 ml DI, m x  well 

3 Add 1 0 ml lanthanum camer + 0 5 ml H,O, mix well 

4 Add5ml3NHF 

5 Let sample sit for m n  15-20 mnutes 

6 Set up filtration apparatus place 25 mm filter membrane on support 
screen and lock 

7 Apply vacuum, rinse filter with 1-2 ml methanol, nnse filter with DI 

8 Transfer sample, rinsing beaker once with 5 ml DI 

9 hnse  filter with 10-15 ml DI 

10 Turn off vacuum, use “sharpie” and place dot on outside edge of 
filter marlung whch side is up Place filter in Pyrex beaker and put 
in drying oven (90-100°C) for - l m n  

11 Mount filter on stinless steel planchet with double sided adhesive 
tape 


